In general, legume seeds have astringent components which have limited the use of them for food. However, studies on the astringent components are not very advanced, and their principles have not been revealed yet.
In a previous paper,1} we described the occurrence of various kinds of proanthocyanidins in some legume seeds and the organoleptic astringency of partially purified Extraction. The extraction of proanthocyanidins was carried out in the same way as described in the previous paper.1} The aqueous acetone extracts were saturated with NaCl to salt out the acetone.5) The acetone phase was washed with the aqueous phase of the extraction solvent preliminarily saturated with NaCl. The washed acetone phase was evaporated in vacuo at 40°C and reextracted with EtOHto give the crude phenolic extract.
Isolation of proanthocyanidins from azuki beans. The crude phenolic extract was percolated through a column of Polyamide C-200 (2.5 x 39 cm) preliminarily swollen with EtOH. The column was washed with EtOH(1000ml) and then eluted with MeOH(1000ml Azuki beans contained much impurities which interfered with the clear separation of proanthocyanidins on TLC or on column chromatography. In order to remove these impurities, it seemed that salting out the aqueous acetone extract with NaCl was very effective.
On two dimensional TLC on Avicel SF cellulose, a number of unknownflavans were demonstrated in the EtOH solution of the crude phenolic extract. These polyphenols were adsorbed at the top part of the Polyamide C-200 column. Simple phenols could be eliminated by elution with EtOH. On the other hand, dimeric proanthocyanidins were eluted with MeOH.The elution pattern is shown in Fig. 1 . Polyphenols other than dimeric proanthocyanidins could not be eluted with MeOH. The methanol eluate containing dimeric proanthocyanidins was dried in a rotary evaporator. The residue was dissolved again in ethanol for Sephadex LH-20 column chromatography. Figure 2 shows the results of the column chromatography. Six peaks of proanthocyanidin dimers were separated from each other. Each peak was rechromatographed on the same column with ethanolpropan-1-ol (4:1 v/v). Each peak thus rechromatographed showed a single spot on two dimensional TLC. The UVspectrum of the substance purified from peak-5 was similar to that of(+)catechin or (-)epi-catechin and showed an absorption maximumat 281 nm. No absorption peak was observed above 300nmnot only within the UV range but also in the visible range. Hydrolysis of the substance purified from peak-5 with 0. 1 N-hydrochloric acid in ethanol yielded (+)catechin, which was confirmed by paper chromatography.40 Cyanidin was formed when the substance was treated with 4% HC1 in 80% ft-butanol, which was also confirmed by paper chromatography.9) In MS ( Fig. 3) of the methyl derivative of the unidentified procyanidin prepared from peak-5, the molecular ion appeared at mjz 690. The spectrum also showedcharacteristic peaks at This spectrum coincided with that of a Type-B procyanidin.n) On MSof the acetyl derivative of the substance prepared from peak-5, the Judging from these results, it seemed that these five proanthocyanidins, peak-2, 3, 4, 5, and 6, were conformational isomers of Type-B procyanidins (C36H26O12).
On the other hand, hydrolysis of the unidentified proanthocyanidin from peak-1 yielded cyanidin and an unidentified flavan which was supposed to be flavan-3-ol. In the mass spectrum of the methyl derivative of the unknownprocyanidin prepared from peak-1 , the molecular ion appeared at m/z 674. Additional acetylation treatment of it gave a product of which the MSshowed the molecular ion at m/z 744 (Fig. 4) . The MSfragmentation pattern of the latter was in accord with that of procyanidin 2 (C36H26O11).3) This result indicated that the unidentified proanthocyanidin from peak-1 may perhaps be one of conformational isomers of procyanidin 2. Perhaps this is the first report of the occurrence of procyanidin 2 in food stuffs. Table I summarizes procyanidin from Peak-1. ince 107mg of dimeric procyanidins was actually isolated from 1 kg of azuki beans, the total content of dimeric procyanidins was assumed to be, at least, 0.0107%.
In conclusion, these compounds may perhaps contribute to the astringency of azuki beans and their products.
